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● A total of 33 patients were included in the final analysis
● Significant changes following pRBC transfusion were observed for: 
○ hemoglobin increased by 3.25 (p<0.01)
○ arterial lactate decreased by 1.02 (p=0.03)
○ paO2/FiO2 ratio decreased by 15.00 (p=0.04)
● Significant changes following pRBC transfusion were not observed 
for:
○ arterial pH (p=0.20)
○ paCO2 (p=0.70)
○ paO2 (p=0.44)
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● The Norwood operation is the first of three cardiac surgeries to 
establish proper circulation in patients with single ventricle physiology
● Many infants undergo packed red blood cell (pRBC) transfusion 
following cardiac surgery to increase oxygen content and delivery 
● Optimal transfusion thresholds have not been well-defined in children 
following cardiac surgery
● pRBC transfusions have been independently associated with 
morbidity and mortality in both pediatric and adult patients
● We examined the effects of pRBC transfusion on children with single 
ventricle physiology after the Norwood operation
● Retrospective chart review was conducted to gather data on patients 
eligible for the study
● The following measurements were collected for patients at baseline 









● For patients who had multiple arterial blood gases drawn, values 
closest to the pRBC transfusion were used
● SPSS Version 23.0 was used to complete statistical analysis with a 
p-value of p<0.05 considered significant
● Overall, we see some improvement in oxygen delivery following 
pRBC transfusion 
● While the paO2 did not change significantly following pRBC 
transfusion, the significant reduction in arterial lactate suggests 
greater delivery of oxygen to the tissue
● pRBC transfusions may have some benefits for patients following the 
Norwood operation by increasing the hemoglobin levels significantly 
● The benefits of pRBC transfusion must be weighed against the 
possible negative effects including increased length of hospital stay, 
prolonged mechanism ventilation, and increased incidence of 
postoperative complications
● Patients receiving high frequency ventilation, on extracorporeal 
membrane oxygenation, or requiring ventricular assist device support 
during pRBC transfusion were excluded
● Patients with multiple pRBC transfusions meeting all other criteria 
were included but, only data from the first postoperative pRBC 
transfusion was included
Many thanks to Dr. Rohit Loomba, Dr. Michael Grillo, the Pediatric 
Cardiac Intensive Care Unit, and Advocate Children’s Hospital for their 
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Arterial pH 7.37 ± 0.07
paCO2 43.42 ± 8.27
paO2 38.94 ± 12.45
Arterial bicarbonate 25.52 ± 4.58
Arterial lactate 5.17 ± 3.75
PaO2/FiO2 ratio -15.00 ± 42.70
Minute ventilation (ml/kg) 868.58 ± 422.84
Hemoglobin (g/dl) 11.07 ± 1.47
Results
Changes in Parameters Following pRBC Transfusion
Pre-Transfusion Parameters for Patients with Univentricular Physiology 
Norwood Operation Using Sano Modification
Inclusion Criteria for Study Participants
Comparison of Normal Heart (Left) to Hypoplastic Left Heart Syndrome (Right)
